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.2012.10Abstract Introduction: Delayed treatment of ethylene glycol poisoning can have catastrophic con-
sequences that may result in death.
Case report: Three young men presented to the Emergency Centre (EC) with a main complaint of
feeling unwell after consuming ‘‘homemade alcohol’’. A fourth person had died at home an hour
earlier. Blood analysis revealed a raised anion gap metabolic acidosis as well as a raised osmolar
gap in all three patients.
Discussion: The clinical presentation of ethylene glycol and methanol poisoning is non-speciﬁc and
can be difﬁcult to differentiate from ethanol intoxication. Homemade alcohol preparations are
commonly adulterated with ethylene glycol and methanol to improve their taste and sting. Toxic
alcohol analysis is not routinely carried out by most laboratory services in South Africa, and when
carried out, results are only made available a few days later. A high index of suspicion coupled with
early blood gas analysis and a need for prompt and effective treatment whilst awaiting toxicology
analysis may limit the associated high morbidity and mortality.
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High index of suspicionAbstract Introduction: Le retard de traitement des empoisonnement a` l’e´thyle`ne glycol peut avoir
des conse´quences catastrophiques pouvant entraıˆner la mort.
Rapport d’enqueˆte: Trois jeunes hommes se sont pre´sente´s au centre de traitement des urgences en
se plaignant essentiellement de se sentir malades apre`s avoir consomme´ de l’’’alcool artisanal’’. Une
quatrie`me personne e´tait morte au domicile une heure plus toˆt. Les analyses de sang ont re´ve´le´ une
acidose me´tabolique a` trou anionique augmente´ ainsi qu’un trou osmolaire augmente´ chez les trois
patients.
Discussion: La pre´sentation clinique de l’empoisonnement a` l’e´thyle`ne glycol et au me´thanol n’est
pas spe´ciﬁque et peut eˆtre difﬁcile a` diffe´rencier d’une intoxication a` l’e´thanol. Les pre´parations
artisanales sont couramment frelate´es par l’ajout d’e´thyle`ne glycol et de me´thanol destine´ a` en
ame´liorer le gouˆt et le piquant. Les analyses de la toxicite´ de l’alcool ne sont pas re´gulie`rement re´a-
lise´es par la plupart des services de laboratoire en Afrique du Sud, et quand elles le sont, les re´sultats
ne sont transmis que quelques jours plus tard. Un indice e´leve´ de suspicion associe´ a` une analyse
pre´coce des gaz du sang et la ne´cessite´ d’un traitement rapide et efﬁcace dans l’attente de l’analyse
toxicologique pourrait limiter la forte morbidite´ et mortalite´ associe´es.
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 Antifreeze and other compounds that contain ethylene gly-
col and methanol are widely available in Africa as well as
globally.
 Intentional and unintentional ingestion of compounds con-
taining ethylene glycol and methanol is common in Africa
as well as globally.
 Resource constraints in African and other 3rd world coun-
tries may necessitate the need for 2nd and 3rd line therapeu-
tic options.
 In the absence of deﬁnitive diagnostic tests, other non-spe-
ciﬁc investigations together with a high index of suspicion
may be used to initiate therapy.What is new?
 Home brewed alcoholic concoctions are commonly adulter-
ated with ethylene glycol and methanol to improve their
taste and sting.
 A high index of suspicion coupled with early blood gas
analysis and a need for prompt and effective treatment
whilst awaiting toxicological analysis may limit the associ-
ated high morbidity and mortality.
 IV/oral ethanol and peritoneal dialysis may be used in the
absence or non-availability of fomepizole and haemodialysis.Introduction
In 2002, there were 5816 reported cases of ethylene glycol poi-
soning in the United States and in 2003 it was the most com-
mon chemical responsible for death in the United State.1,2
Delayed treatment of ethylene glycol and other toxic alcohol
poisonings can have catastrophic consequences culminating
in renal failure, blindness and even death.3 The use of home-
made alcohols for recreational purposes is common in the
indigenous South African and other African population. These
home brewed concoctions are commonly adulterated with eth-
ylene glycol and methanol to improve their taste and sting.4The clinical presentation of toxic alcohol poisonings is
non-speciﬁc and can be difﬁcult to differentiate from ethanol
intoxication. Toxic alcohol analysis is not carried out by many
laboratory services in South Africa and the rest of Africa, and
when carried out, results are only made available a few days
later. A high index of suspicion coupled with early blood gas
analysis and a low threshold to treat are imperative. Other
challenges in the third world setting include the lack of hae-
modialysis facilities and unavailability of antidotes.
Case report
Three young men were brought to a tertiary level Emergency
Centre (EC) by pre-hospital personnel. They reported feeling
unwell and vomiting after consuming ‘‘homemade alcohol’’
approximately 12 h earlier. A fourth person who had con-
sumed the most amount of alcohol had died an hour earlier.
All three patients were awake, alert and appeared slightly tach-
ypnoeic. No other symptoms were reported. Their clinical
examinations were otherwise essentially normal. A foil-like
package containing the substance that was consumed revealed
a greenish-blue gel-like substance. This, together with blood
and urine specimens, was sent off to the central laboratory
for substance identiﬁcation. The workup for patient 1 revealed
a raised anion gap metabolic acidosis with a high lactate on
blood gas analysis (PH 7.09, BE – 18 mmol/l, lactate
4.2 mmol/l, glucose 11.5 mmol/l). Laboratory analysis showed
early renal dysfunction (urea 7.2 mmol/l, creatinine 120 lmol/
l) and a raised osmolar gap (2 · Na+ glucose + urea) of
48 mOsm/kg (normal 6 10). Electrolyte analysis was as fol-
lows: Na 135 mmol/l, K+ 4.8 mmol/l, Cl 105 mmol/l, HCO3
12.3 mmol/l, and ionized Ca2+ 1.1 mmol/l. Liver function tests
were within normal limits. Urine analysis did not detect any
drugs of abuse and no oxalate crystals were visualized on
microscopy. The results of the other two patients were similar.
A preliminary diagnosis of toxic alcohol ingestion was made
and a decision taken to initiate treatment in the EC. Further
management, which included ethanol via an orogastric tube
and haemodialysis, was continued in the intensive care unit.
All three patients achieved an uneventful recovery within
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by the laboratory services.
Case discussion
Raised anion gap metabolic acidosis is due to the accumula-
tion of unmeasured anions/organic acids and is associated with
acid accumulation. The differential diagnosis for a raised an-
ion gap metabolic acidosis can easily be remembered with
the mnemonic ‘MUDPILE CATS’: methanol, uraemia, dia-
betic ketoacidosis, paraldehyde, iron/isoniazide/inborn errors
of metabolism, lactic acidosis, ethylene glycol, cyanide, acetyl
salicyclic acid, toluene, solvents. Many other substances/or-
ganic acids can also cause a raised anion gap acidosis but
are much less common.5 The differential diagnosis of a raised
osmolar gap is similar and indicates the presence of signiﬁcant
amounts of unmeasured osmotically active solutes including
ethanol, ethylene glycol and methanol.6
Toxic alcohol ingestion is an important diagnosis to consider
and manage promptly as a delayed diagnosis and treatment can
result in catastrophic consequences with a high morbidity
and mortality (up to 50%).3 The history of a death along with a
raised anion gap [Na (HCO3+Cl)] metabolic acidosis and a
raised osmolar gap (measured osmolality calculated osmolality)
in all three patients were sufﬁcient red ﬂags that led us to the pre-
liminary diagnosis of toxic alcohol ingestion. There are reports in
the literature where even legal commercial alcohols have been adul-
terated with methanol and ethylene glycol to increase their sting
and sweetness respectively.4
Ethylene glycol is found in antifreeze, preservatives, lubri-
cants, detergents, windshield washer ﬂuids and break ﬂuids.
As little as 100 ml in an adult can be fatal.3 It is metabolized
by alcohol dehydrogenase to its toxic metabolite glycoalde-
hyde and then by aldehyde dehydrogenase to glycolic and
oxalic acids which cause acidosis, end organ damage and espe-
cially renal failure (oxalate crystal deposition). Initially
patients may only appear drunk (ataxia, nausea, vomiting).
Serious toxicity only develops after about 12 h and may pres-
ent as coma, convulsions, pulmonary oedema, cardiac arrhyth-
mias, cardiac failure and cranial nerve palsies. Severe
hypocalcaemia may also develop. Renal failure usually devel-
ops after one to 3 days.3
Lactic acidosis is not typical in patients with ethylene
glycol/methanol toxicity, but a falsely elevated lactate level is
a phenomenon that can occur in ethylene glycol intoxication.
There have been case reports of patients with ethylene glycol
poisoning that had a falsely elevated lactate on blood gas anal-
ysis as a result of the interference with glycolate. The lactate
levels were later found to be normal on formal clinical chemis-
try analysis. Therefore, elevated lactate concentrations mea-
sured by blood gas analysers should be conﬁrmed by clinical
chemistry.7,8
The management of ethylene glycol and methanol poison-
ing is essentially the same3,9,10:
(1) Inhibit further metabolism to toxic compounds. Two
antidotes have been described.
(a) Ethanol, which is more widely available and has ten
times higher afﬁnity for alcohol dehydrogenase than
methanol or ethylene glycol. Therefore by saturatingthe enzyme alcohol dehydrogenase it prevents the break-
down of toxic alcohols to their harmful metabolites.
This allows the less harmful toxic alcohols to be excreted
in the urine before breakdown to its metabolites. Etha-
nol can be used orally or intravenously. Vodka, whisky,
brandy (Cognac) and gin have high ethanol concentra-
tion (40%) for oral use.9
(b) Fomepizole (ﬁrst line if available) is a competitive inhib-
itor of alcohol dehydrogenase and also prevents the
breakdown of toxic alcohols. It has also been reported
to reverse early optic nerve toxicity.10
Since fomepizole or the intravenous formulation of ethanol
was not available at our institute, the only option left was to
use oral ethanol. As the recommended quantities to be used
were quite large and would have resulted in a decreased level
of consciousness and potentially make the patients difﬁcult
to control, a decision was taken to intubate them to protect
their airway and then administer the ethanol via an orogastric
tube. The local poison information centre’s recommendation
for oral ethanol administration was 100 ml of Vodka (contains
the least amount of congeners when compared to other avail-
able recreational alcoholic beverages) as a loading dose then
50 ml every 2 h. The aim being to keep blood ethanol levels
at 100–110 mg/dl until no trace of ethylene glycol is left in
the blood or urine
(2) Correct metabolic acidosis to keep pH> 7.25. Large
doses of sodium bicarbonate may need to be
administered.
(3) Increase the elimination of toxic metabolites with hae-
modialysis. If haemodialysis is not available, then peri-
toneal dialysis also removes ethylene glycol and
methanol, but not as efﬁciently.11 Activated charcoal
and gastric lavage are not indicated in ethylene glycol
poisoning. Activated charcoal poorly adsorbs ethylene
glycol.10
(4) Monitor and correct hypocalcaemia in ethylene glycol
toxicity.
(5) Administer adjunctive therapies. Folate acts as a cofac-
tor in the ﬁnal breakdown of formic acid in methanol
poisoning and thiamine and pyridoxine are cofactors
in the breakdown of glycolic and oxalic acids in ethylene
glycol poisoning.Summary
 Maintain a high index of suspicion especially in the pres-
ence of red ﬂags, i.e. a raised anion gap metabolic acidosis
coupled with a raised osmolar gap.
 Initiate therapy early in the EC as conﬁrmatory results may
take a long time (most laboratories do not routinely test for
methanol/ethylene glycol and results may only be made
available a few days later).
 Early communication with your local poison information
centre.
 Use the osmolar gap as a guide to initiate therapy.12 If eth-
anol is used for therapy, the osmolar gap may not decrease
until the ethanol has been stopped and cleared from the
body.
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lytes (especially calcium in suspected ethylene glycol
poisoning).
 Ensure airway protection. Intubation may be required as
large amounts of ethanol will be needed.
 Arrange early haemodialysis (peritoneal dialysis if haemod-
ialysis is unavailable) so as to limit end organ damage.
 Continual management in an intensive care unit setting.Appendix A. Short answer questions
Test your understanding of the contents of this original paper
(answers can be found at the end of the regular features
section)
1. In a resource constrained setting where toxicological analy-
sis is not readily available, which of the following is sugges-
tive of the diagnosis of ethylene glycol poisoning?
a. Normal anion gap metabolic acidosis.
b. Raised anion gap metabolic acidosis.
c. Cystine crystalluria.
d. A true lactic acidosis on formal clinical chemistry
analysis.
e. Raised osmolar gap.
2. What are the preferred therapies for ethylene glycol
poisoning?
a. Oral ethanol.
b. IV ethanol.
c. Fomepizole.
d. Peritoneal dialysis.
e. Haemodialysis.
3. Which of the following options are correct for the mne-
monic ‘‘MUDPILE CATS’’?
a. M=mushroom poisoning.
b. S = sugar < 3 mmol/l.
c. D = diabetic keto acidosis.
d. U = uraemia.
e. C = carbon monoxide.References
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